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0\S.m n^B, Ol^t cF^oI th aimoI Z|-7l iy-fe SII^SI °JOQ:|_ ^h7| 74 Aigg 2x1- 

^ =?-^Lm\ 3.7m cd-Hi- &^7i =?-z^ ^ois. ^^'S oi&'-oi 

OlSMi 1) ?3^o| 2H^ S£7F eftl-ji, 2) HHgjI|-£| ^B|7h gO|§hJl. 3) n^9\ C\^^n ^ 9i^D:\. 

A|o|o|-5:jO| nijEjol ll|X|-O]0| 7Ffe§|-a^ yi-SEo^i 7-\^^m 7|-x|fe ^o^o^| ^ 9JiJi. 4) nHtj^l ?^7h X^3^|^^H 

?i-[HiEi-^ g'^oi 7h^£H 7^x|JL, 5) niiidol a-gofl cm x^ll■■as 7^xfe ?jch 
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£ 2 e ^^go-il o|*!- Algol S-e 2^x1- ^^Lllo^l ?Jt feHEHB so:l^fe SE. 

£ 5 S= ^MSI z}- B.7|o^l tcFS S = cHi» Mo:i^fe 

i 9 om ¥■E^ s. 1 1 vm^ e a-s nHesi ci-gra- o^is mo^^^ s.. 

100 : 7|S ^S110 : -feJS 
120 : ^Xf- ?Z&130 : g-fej^ 
200 : iS-y- ^^¥210 : ^SAHIAH 
220 : tHISEl 

^moi ^^ 

^Sol ^sl-fe 7|^ a! =1 Mo^o| eeH7|# 
S irSS SM» 7Fx|fe EHfjoi =?-^lL[ 0|o| HHti 'a^^S ^-I-CHIEF^ ^^tl-0:| o|» 2\Mf} c[§ 3.^m 

HHid s! o|o| 3.C Hj■<^o^| t^oick 

nHtJo^fe '5i!A|sc(maxicode), c-||o|E^ DtlM^^Cdata matrix) , 3.^ ^(code one), H^E| S = (Vericode) , 
^(codablock), 0^E^|0| Elin(array tag), fiU^^ 5!" Phil! ipse dot code), ±^m.^^m.^ sof strip code) , 
QRSS sal 2x1-^ HI-S&7I- Oii^S^SJ O^lEl- if ^ SJcF. 

olsH*!- u^3£.fe ^^e.|■o^iA^ c^gj=s^7^| 5:i#E|o^ a^bsul 9i^o\. n. cns^ei (His.ah 4r^^u\ 

^ gSj ti-DHao^lAHoj £hB| J^SS fe0|7| ^l^l-o^ ©DH2I- SAIOfl XHJl 7Wo| ?5^JCH1 0|S£|J1 ?JCK 
SoicK 
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7H^(defocus)0^| cm £l|^Oi -fejShO^ 0|^¥B^ ^ftite a. = Ol|Ai 2#7|- ^'••feS§F7| ti^K 

SE?}-, ?^[Hl5|-0^1 o|3[] o|o| a|.3.c MAi-o| ^ = 0|^YE^ S = # ^msh7| ^IsHAife tiUm JlSH^t^l S'l-CHlEhm 01 

tthBhAi ^ ^^se oi£F a-s s?^^ma ^2.moi n ^moi f^isoi 7|.x|o:|. n ^so| a.7|o^i co-sh ci- 

as-, ^"-scHi o|ti-o^ ^'^m m^9.\ *msFo^ °iMoi\ 9.moi s^m ?>^t3« xiigtFfecii 

SI-SSI =?-^ m 
Aj-7|o| m^t\7\ ^iti- e w@ s^ti-^ eh^s. 

^•-71 EHtiS OlTfe C^=^^o| Zl- ^M0| 2|7| MHSXS ?Joo4, 

Aj-71 21- Aigg ^ZELHOfl -^Ixlsffe ^So^ thcK 

'^-71 3.£S^S -feisol 371011 a:^B|■ ^go^ S-nK 

^"-71 ^ ^ssi g^ss 2^x1- ^^o| z| mx|l^o^| ^ixims ^s^^ ti-^K 

£ 1 & & ^SO^i Sitl- 2He» L|-E|-y £S.AH, 4 7|-X|fe ZtZ|-2.| ^#(110)01 5:10-|£ 5hL|- 0|^o| 

?u|£|oi, :2 ^M(110)& fJi^oi 71-xU ?u|ScK 

Ai-71 7h Aig(iio)o| ai,^o| iji^fl. oi^fe, ?hn1|HF SEfe A7HM sal ^^-y ^B-oll o|t^o:l ^^ ^iS(iiO)0| 

oi^fe nH^oi ^^ mow go-ii o|*h gxioi £i|^_ zx^si^ej Hutjoj o^Ah^ ah^^^^o o| ^ajo-iiA4 ^^ 

Am 7|«7| 2|£o| o|£!- c:|i7H>i(H| cue!- 2\m Boi\ u\1jlM ?>^t!- m^m 7Fx|ji oj7| cmeolcH, ^^1 7| 

gojoll cHSHAife MCI- ^7<| MSir 4^ ?^o|7| aH^olcj-. 

0|£Ht!- ^^SJ 7hXfe Z[ -^§(110)^ £2 0\\ SLMtl U|-2|- qx|- ?S(120)0ll o|sij 7|-x|al 

ji[ tTAi ^s^h s7^Els ^xiifo^AM ejsj LH(Hi 7^s- ^soi ^uis 4^ ?soi7i m^o\c[. 

OjCCH, 1^-71 oj 2^X1- ^0^£ o|^i-o| nl-^ol z|-(S_ 4Zh^_ 57H*4 _. )S 7^- 7^x1- o| 2£fJ-o^ 0|^O^S ^ ?J 
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-y«s(iio) A^oioji o:jaioi ?x'^cN, =L ome -feise A^o|o^|A^ ^sfi- ^hxiji 7h 
oiBH*!- =?-yE.2.\ srsrm- s7Fofl oj^^i-ori ^ "j-goi ^ct|.g jmeoi ^£.o| Q\^ srs-^ 

71$ ^M(100)S Che ^SS(110)jlhfe &BI SJ^o| 7|-x|gAH£ Zl Li|¥fe 0^01^ &(ring)SEHo| 

7|-X|7i| SlfelHI, Olfe 3£S ^go^7| 7|S ^|x|7h ^0|cK 

^"■7101 7|g ^M{100)SI ef^cHI o|t^o^ <ao|-ex| ^ ^|*» ^Bim 4= ?/!71!£|cN. ::i EEn a-Bis- ^ ?JS 
5jo|cK 

^£ 21:S so^ ^Sti-cK 

7i-5r ^mo\\ sin n ^»oi ji^j-ti- xiutii @ck 

^^71 9. 7, 5Bhfe s^s Zl xmm 3.^uo\ o\^Jl, exi 37i« UEKiife g^ei 5ioicK 

£4fe e a-goll o|^h nHtJoi zh ^g(iio)0| 7!^ ^#(100)§ 7|^o^ sl-oH bH*l£lfe Wm tK\2i o|| 

» go-i £SAH, 7|S ^M(100)S A|5,H °|*|^ e c^g A|7:i| HhnH '^^°\ S-^Zim ^M(110) 

olb ^Usl cHI^ &om, ZL ^AHfe ej=^o^| tcl-Bl- 7Fea 4= 2Jfe ^olcK 

3.^Ui 7hX|fe Zt ^S(110)O| ^AHoil o|7^§ho4 fe^EHS i 50-11 £A|tFS5c|-. 

^. ■a-710-iiAH ^S§h?^-5o| y-x|»o| -g-ai a.7|« ?>fe 7|-S- e -2'°! 3.^Zim 7|-x|cH, yxisol ■7'0| a.7|» 

szh 3.7|o| -fejse '1 • o| s-^zkm 7mo^. yxiaoi -s - o| 3.7i« 7^5^ £!•& -fejse -o' o| 3.^^m 7ma 

in 71-Stl-xi-. 

Oimi. 2|- ^M^l 3.7171- D| Chgfsl-IZl-a^ ^^7|o| S^^fS C|-?|=Slia 4= ?/!cK 

#7|o| 110) o| U-a ^AHcHI o|-5^o^ ^Sli H^Ste '122222222212212021' o| 

olfe 3^4^ o| violas 2£!4=sj a.fd-§|-iS 'ooi 010 010 010 010 010 010 010 010 010 001 010 010 00 
1 010 000 010 001 - SI ciioiEH him^^ s.tim 5!o|ck 

cq-BW, 01 2?E.io| bJiMe 9.\m9i^ cmmm ywn m 5oick 

OlEHth & a-SOl SHgsi ^l-ul-oj OlI^Ai -g^sF ^rfi&lOll & ^S^l ^S0| ei±HS.|Ol 0|o| Al-gXph 7^D^|B^( 

^ s'hEHiEK iMT e^7|oi ^uMisi- §) SE^ A?HM# oigsFo:| sHtj ^^^n si'^, o\^^b\ 3=s ^st^i 

£10:1, n 3.^o| D|10|E-j7|- H AF0lM.o| SECHI^.! o|ol*l-Cl-?j =U|-^ 0|o| A|-0|M» ^^^Oi Zl "g^SI-Oll cm SM 

c[B o:iI^AH. x-llo^ cH^i-oi 7|7lcH| e ^go| 3C5^g hh&ioi ^stis-^cra. o|oi s.m ^^tM 3. 

^a§hji S7^x|o| AHb-|S¥&l SHS- 3.= o| x^|o^ SI3 s|>b:M.» ch^^c yj-fech. 

^, laiHl^cHl sj^tm niitiol g^p. zl M5I1H|5Ho| xH|o-| B|>rM7h Ena-7Ros chsss Elfe 5jo|cK 
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SHS 7l7|o^| x-lloH ^ 2.'^ 5!o|cK 

a^, e ^^Ssi 3.^mm nHid« ol-gtho^ S^^xl^^Ej fj^hfe ci|o|Ei§ cl-s^s M!-7HlK Efe ojbz 

o|o| a^fe o|(HI EhS£l?:| 8iJl -aohE?^! 7^¥j £fe 4^ ?JS 5o|cK 

#7| ^Sf^l 2^ aE^A&io| y^nm eJbHelej^ Hty^Cscale invariant momentum)* SH^3|-0:i fl^o| JE^gg :g 
S^fe €dS as Jl^S; 

^^7| SJ^ Ji|-S<H| o.|5|-oi ^l|o| E^gol S^o| SE^cHi c||§Fo^ 37l2| ej-7:|S LljO^|A^ o|*§l- 

fe A^s sH^s ^keho| a-^ishJi ois g# jifs; 

nl m-s; 

&^7| -ygol 3.7|fi sfs^Ho^ 7^s- uHf^e a.715. ^"H-n^loi 3.7m [Li-s n7Ho| aefi:i.^ a2H^ ^ei 

^^7|°| aEli^S gBiS ^S^S^Ej ^^SjcHI o|s|.o:| Ajgoj 3.7|o^| CCl-e ^fi^fe 3.^ 4^°^ 

o|£|- a-ol ol^cH^i e HHtJoj eJ-Noll 3= £ 6(H|AH ¥Ei £ 97;|-x|S srstho=| 

i^Ai e ^^@o^I o|s[j s^s^^ EfjEHoj ojAi-g ^^am sEfe ^?HM go| *|^^(2oo)o^| o|gij sj=5i-7ji 

AH|Ai(210)fe 0|o| *|^@ ^^^^0|- 5j*iS|M 4=lSt^7^| SCKSTSOO, ST310). 

OlCH. ;^SAHlAH(210)fe ^^¥(200) 7[ ^ ?HH|S^y LHOi| ?d|l! 4= IMT 0^7|o| 

^n. -^71 ^sAiiAH(2io)fe xmm hhu ?moi cm ^sziiss LHs■s^o:j e a-SBi hh^! ai-s* '^mnn £i 

5o|cK 

^^7|o| ^xiBl alfS(ST310)e C|3t?H^, g^^y 2H^, ^ZLB|-S^o| Ai|74 g# flShO:j ^^gCK 

^y^^o^ image restoration) *E^X|7Hl|- ^gOl BiO| if^S -g^^o^^Ei thSS 7HtJA|?=j 

oisHt^ ?i^o| *e^ge ^s. ^mE.\ sfe/si 3r|A^x■^Io| g^ojoi oj7^ui- ^goi ssrthxi at?>t» coi tf-atmi ass 

S7|54eJ Sei^l- CCD ^oj CCD 3.71 S! DlxlEl-OlSll- UHol a.7|o| fjojo^ ^-aificK 

m-Bl-AH, 0|S-1£}- 7\ gxlig B|*4S,^ - ^A|{ Richardson - Lucy) olsH s.j1|-5^o^ m::^!:^ oin|-. 
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Oil x|( edge) oil MEHU( blurring) S£7F 7FS- effj- SEiO|Dj. S ^-gSI 3.St^S KHSoj 2J- -fejSOl St^o| 
a 5!-7| [[H&0^| 0| D^|C|oF ^E-ia AF-gmOl UHj-5l§^cK 

o|^^t^ D^|c|o^ ^e^^ ^ou-i ^^sl ^^2^o^| cHtFo:| §^^7^° y^iA^^y cim ^xH ^jxlsj =!^si« n g^at© 

s xia-e^s>>M ftisai 01^ o| ^-(Hi ^Ay^h ^g- x^i7^swl tit ^oick 

^^7|o| QllDiei- SE^fe >iir|-0|H. ^EHS. UEj-Ufe- ^^^l"* 7[^^ ^.^^OS. MB^ ^ 9JtCJt. 

= ^Al|Ai(210)fe ^'•7|o| ^^x^Bl I1FS(ST310)S ^^tl Cj-S Al|zieHEi|0|^d(segmentation) il|-S(ST320) S ^Stf 
n Elfedl. Oj Jll-Se iS^l-Sj ^^O^lAi 371. SE«. §o| 7|SFSf5^ ^M* ^<!^§^7| ^§Fo^ 7| S?:|S ?Hy|E|^ 
SitlM EH|0|MS(connected component IdDeling) '^>^m MS^m 

0|#^. S&1^B| ii|-S(ST330) 01 =^Ai|Ai(210) 0^| o|§|-o:| 4=^£lfet:H|, Ofe a-e=|5] ffl|£^£| g>^a( Pedro's m 
ethod)S 0|§^|-7H| ac(-. 

0| ^"-ae ^^7|o| A-||zl?ilEi|0|-td Jl|-S( ST 320)0-11 o|§^o^ o|o|7|. ^0:13 ^"^712-1 ^^oi\ qfi" [H|A-|( measure) 7 j- gj7|| 

5l-c^s oi^oj tmoj a^^^E^^ ^al•«^JL. n^xi p^ci-e sir§Fxi o>^ bi-soick 

01 iiFSoll o|@|-o:i c[^Q\ ffij-azioi 3ao| 5!o|c:K 

•y-7|o| aE4>iEi igtr 2F?^(ST330) o.| 4=1^ ^ A ^ZA±:M2\ ±:.n°A e!HB|'2dM. scale invariant momentum) 

g SH-MSMI SifeCll, 0|o| Bl-Se "EdxH 24- a5H>h:E|(H|AH S|?H2|- 0|§ Sy ^?l|^o| a.7|0il ^2>*h olhl^E|o^E Htfl^« 

o|&j& att'Sal sofe cFg 4^«j-Aj 1o^| o|sf| goi^cK 

4=^-N 1 

X y 



SE?!-, •&'-7|ol S^SF ^, seiac centralized momentum) e cFS ^^j-Aj 2CH| o|S|-oH 0|^o^5j^K 



0:17 lAH, 
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01* iim aJfS(sT350) 01 ^^EifeDii, got se^>^E^ &l■o^|A^ s^s 5ig£F ^1-71 m 2°\ ssi^^ 

SiJllS ojBHB|'>!E( momentum invariant) S 7^l#^o=| ^^o| aS^hcH. 0|&|t!- SiJllg e!y4Bl9d^fe c[B 

^nM 3(H\ mm o|^o^5!I::^. 

* 1 ■■■'•-'n2o"+"no2 
(t>4==<iT3„-t-Ti i2>^-i-C-n2i noa)^ 



0=|7|AH, -SiS plli_1 = n , plii_2 Ol&^e OOlDi, SrasI 7|#0iSo^ f4^2i £S0| em^^ ¥■A^7^ phi_2o| S;t 
0| 2 SAlsHJj, phi_3 Ol^i-e 001 feIcK 

-^^7|o| as 4S(ST350)0^| o|§|-0:| n^H^J ^l^Sj HS0| ^ 0|-^77|-X|fe Ajgo| o|o| 

m aM)o^| ch^fo:! 3.y\2.\ mm m\M o\^t[^ «j^o| ^^^^ oj^g ai-e||o| a^sfe fji^ 

^, £ 80-II £A|*h uh2f a-ol &|X|«(5, 7. 9°! St) LHoi|Ai o|*tfe *!SS^ g^Sol ^jo^ n oi^fste ^ 

a^. o| 5301 o|#: 3.^ 4l«o| £fe 5!o|eN. oiaS- 5S0I e ^@ofl oi^i- ^c^i-s! hh&ioi £fe 50I 

EK 

o|5^t.l■ as iii-S(sT360)cHi aitho^ ci-^7Hai 5301 aasie zi sa^cHiAH 7i§ as 

Eted|(ST370), 715 €h«Ef|» 9I^°S. ^^o\ go^|A^ iM^oW omtt 2>tS 7|-x|x| ^fe 

ElXia^o^ '0- o| 7^Xte S^o] Ajg^ aSM. 

^^7|o| 4§0| o|§^o:| ^J^oj 7|- Algol o|^|7^ ^^§£1"^. H 7|5 ^MS g^o^¥E^ 0|^t^fe ^^o| 5 

go| ^sujol ^|x|«fe7|-M £i-E!-tr^^MH 3.£.SAio| 2.\Dm 7|-Xfe ^MS §i-74I@E|-(ST380). 

^, El 20^|A^ ^AIS- HFSI- ^0| 7|§ -feiSa g^j^S tl-O^I S^Z|?|o| Z^xWI Ol^Sfe s^soi -^xlSh 

e n ^lKlo■llA^o| 5SS «!-S§h7H| E\JL, EEt^ ZL ^gs. ^tSS 5ao| g^aoS¥&1 aiar S^ld 

o|ti-o^ ^so| a.7|s ^:sti-7-ii mn. 
=L^m\, •fej-7|oj Il)■so^! Qinoi ass ^M^i S7i^ a^r^i yxisoi 9. 7, sai 7^x|xi stu ?J7^| £|n^{o^i§ 

9.3, 7.6. 5.2 g), OIM B.^ =LCm =Slgthfe 2.W9.\ ±X\7[ SEK 
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S MBltfe jlfS* =T=St!-nKST390). 

nBH°S, 7| EM( Expectation Maximization) IfSS Ah^Br|-0=j sf-g^rjo^ 7|.xi- uhlf^J*} ^7:11 

« ^SFO^ 37|-X|o| x^:^g^g^O:j SH-S^j&CK 

^•■7101 IIhSS(ST300 - ST380)0^1 ol^^o^l £ 10^|AH£!- = nHtjOl oi^H^lffl, £ 40i|AH £A|i.^ Uh2h ^-Ol 

7i§ ^s(ioo)« 7i§o^ ti-oi stHC! u-a ^A^o^| hi-sf z|- ^jmsi ei?:iaoii oii^m s^nm 3.^m ^mtm 

Sc:KsT390). 

omf} 3.^ ^So| ^AiO^I cm C|0|E|fe Dj|HB|(220)CH| 7| 7:^S■£|0^ ?JS 5jO|II, 0|o| ^ft ^AHfe ^^(H\ 

^. £ 5011 £A|*h U|-£F a-0|122222222212212021'O| i^SAi|AH(210)Ol|Ai ^mtW, 0|fe 3S 
4=01 gi:0|S^ 2^^9.\ U21 'GDI 010 010 010 010 010 010 010 010 010 001 010 010 001 010 000 DID 001 ' 

SI urn mom um<a^ ^mt[or\ m^tm sj^ 5Joick 

^ 'g^t-SFsho:! 3.B.m^ 2Hti« ?tH& 5o|cK 

£ 10°! g^cHlfe a5|-7| H?j=oM f^^^t^5|■0:| rfifjfh (HlolcN, £ 11o| g^o-lfe aiB||U|So| s^o^ ^Ai-t|. 

£.1- nHS^I o^iolch. 

oifii- 7J-0I ^ ^^sm ai o|o| s& ^i-ae, mjes ^-y^i-fe -ygsi sm7f ^^o| 3.710^1 o|§u 

3) ^mn sx^s, ^i2F7is. aaiy|^i^ ss-s cfon-i-tii 4= ?j^cn, -feioiei-^^ej nHidoi cixheioi 7^fe 
tFs^ u^s=o^| 7^^a•s 7t-xife ^01=011 o^ck 

4) nHeisi =F^7i- x^elj^'•iE ?^D^|E|■^ ^^oi 71-fea- =?^m 7hxi°s. o|oj ^^i-g *!=thfe ^bs x^ 7ms^l^ 4= 

5) nHSol S-gtHl cHth x^f!■•y« 7hx|os. Meiluf^, -yth go| ^^'^o]] nmm AhS A| SM^I ^1^ sg« ^ 
(57) "i^^l 
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4^71 nms ol^fe c[^o\ z{- Ajgol z^7| S^S^t* SSal 7F;^|ZL 9l2.o\, 

2. 

n\ 1 trcMi sioHAH, 

^^S- 3. 

7^11 1 SKHI ?io-\M, 

^^tr 4. 

fe^7i ^'s^ s^^^e ^xi- =pzEo| zt 3^x|^o^| ^s^^ 3.^mn n^. 
s^tr 5. 

4^71 ^ ^msi e^sse oi^si-fe Algol gAiggn^ S7HB|# ^xisfe 51S ^s^s t[!^ 3.^nm n^. 

^=?-li 6. 

^^7| 'gtf^! ^ gS^AB^o| >.7j|y eitHB|<2iM Hi2l!g(scale invariant momentunn) « slj-^^l-o^ Sf^S-l S.Sft* ^ 
ti« 

-^■71 Sii^ as nFSo-li °moi fdSsi £SSo| aSEie ^i- tj^si S^cHI cHoI-o^ oj?^ 3.7|o| ui-xis lHcHIaH o|5f si- 

^'■EHai g^tu oi» 5S5i-tfe g# m-s: 

Sy iil-S; 
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^^thfe 5g ^So^ ohfe s^SFS nHtisl 3= i.'-'a. 

^^S"- 7. 

xil 6 l^cHI ojoHAH, 

ejo-i a.^ fei-a. 

!!• 8. 
n\ 6 ScH! o'oHAH, 

Ah7| z|- ^Qo| g^Qs ^so| z| oa^ciQcHi ^l^ltTS ^S°^ S^sm Elieifil ^^a. 

£"3 1 



100 
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± 



mnmmo\& 



T 



^ m^^±E^2i invariant 
momentum 6H^ 



~~r~ 



as 



i: 







ST300 
ST310 
ST320 
ST330 

-^ST340 

' ST350 
.ST360 
. ST370 
-^ST380 
'ST390 
. ST400 
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5.^ 11 
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